Abstract
Introduction
Hypertensive disorders are the most common medical complications of pregnancy (7.15%) [1] . Preeclampsia is a multisystem disorder involving multiple organs resulting in disturbances in biological and haematological indices and impaired foetal growth and foetal hypoxia making it mandatory to adequately monitor the foetal well being. These disorders are a major cause of maternal mortality and morbidity (30%). The incidence of severe preeclampsia ranges from 0.6% to 1.2% in western countries [2] . Preeclampsia < 37 weeks and severe preeclampsia < 34 weeks complicate 0.6% to 1.5% and 0.3% of pregnancies respectively. The likely hood of preeclampsia and preterm preeclampsia is substantially increased in women with history of preeclampsia, chronic hypertension [3] . Antenatal foetal surveillance is the corner stone of management aimed at reducing maternal and perinatal mortality and morbidity. The rate of adverse birth outcome remain several fold higher among women with early onset Preeclampsia < 34 weeks gestation than late onset Preeclampsia. Doppler flow velocimetry is a good predictor in growth restricted foetus at risk of intrauterine compromise. It is also useful in high risk pregnancies with oligohydramnios. Several studies have shown the relation between abnormal umbilical artery doppler and perinatal outcome [4] . The purpose of the study is to show the foetal outcome in severe preeclamptic women with aid of colour doppler velocimetry.
Material and Methods
The prospective study included 100 pregnant women with severe preeclampsia between 26 weeks and 40 weeks. The study was conducted at Niloufer Hospital for women and children Red Hills, Hyderabad from September 2011 to June 2014. The inclusion criteria are Well documented length of pregnancy, Singleton pregnancy, Gestational age 26 weeks to full term gestation, Severe preeclampsia. The exclusion criteria are Threatened preterm labour, Wrong dates, Multi foetal gestation, HELLP syndrome congenital malformations. These women were referred from the peripheral hospitals who attended antenatal out-patient department or emergency labour ward underwent umbilical artery doppler velocimetry by means of a colour doppler vision 6000. Toshiba Corp, Tokyo, Japan using 3.5 to 5 MHZ trans abdominal transducer. Informed consent was taken from each woman and ethical committee permission from the hospital is taken. These women underwent antenatal doppler examination of umbilical artery after 26 weeks. The findings at the time of 1 st examination were taken into consideration. Repeated doppler studies were performed whenever needed. Patients were examined in semi recumbent position. The recording was done in free floating loop of umbilical cord and doppler wave forms are recorded. Depending up on the doppler report and basic ultrasound reports like amniotic fluid index and estimated foetal weight report decision regarding brief prolongation of pregnancy for 48 hours is taken. Antenatal glucocorticoid administration in preterm severe preeclamptic woman is given if the woman remains stable. Mode of delivery is decided based on estimated foetal birth weight, amniotic fluid index and doppler wave forms whether abnormal or normal readings. The information regarding perinatal outcome was recorded including birth weight, number of foetal and perinatal deaths, admission to NICU and number of days in NICU and mode of delivery. The doppler indices during pregnancy are interpreted in the light of gestational age. The normal cut off for S/D ration is taken as less than 3.5 at 30 weeks and less than 3 a 40 weeks. Absent and diastolic velocity, reversed end diastolic velocity were considered as abnormal. Increase in diastolic flow in foetal MCA suggested brain sparing effect in asymmetric IUGR. Figure 1 and Figure 2 .
Observations and Results

Images of colour doppler velocimetry are shown in
The number of preterm births in increased resistance of umbilical artery doppler findings were 46 and 28 in normal umbilical artery doppler findings.
Analysis of other studies: Pere-Joan Torres and co workers conducted prospective observational study to investigate the relation between abnormal umbilical artery doppler velocimetry and foetal outcome in hypertensive pregnancies. The absence of end diastolic velocity predicted low birth rate in 100% of pregnancies and foetal death in 66.6%. All still births had absence of end diastolic velocity.
Malhotra, Neena and Co workers conducted a prospective study to evaluate the role of umbilical artery doppler in growth restricted fetuses. It included 70 pregnant women with growth restricted foetuses confirmed by ultra sound were followed up with doppler studies of the umbilical artery. The study group (Group 1) consists of 35 women with absent or reversed end diastolic flow. These were compared with equal number of controls (Group 2) where growth restricted foetuses had normal doppler wave forms. The perinatal mortality in Group 1 was 45.7% as opposed to 8.5 in group 2. In comparison with absent end diastolic flow, reversed end diastolic flow had more morbidities.
Foetal growth restriction was common in the study from Netherland by Ganzevoort and associates associated foetal growth restrictions with preeclampsia was 94%. 
Discussion
Hypertensive disorders complicating pregnancy cause maternal mortality and morbidity and foetal mortality and morbidity. The addition of Doppler testing to standard anteparturn foetal heart rate testing offers useful information to the clinician to aid the management of patient at risk for foetal compromise so that abnormal waveforms can be detected before the development of abnormalities noted on traditional foetal test like non stress test. The abnormal Doppler wave forms are either S/D ratio increased if it is =3.5 or absent or reversed end diastolic velocity in the umbilical artery indicates extremely increased placental vascular impedance. The observation of absent diastolic flow may occur nearly 8 days before pathologic cardiotocographic findings are present ( Figure  1(a) ). The appearance of reversed end diastolic flow is usually ominous and suggestive of imminent foetal death and indicates delivery if the foetus is salvageable (Figure 1(b) ).
In our study of 100 pregnant women with severe preeclampsia umbilical artery Doppler S/D ratios were abnormal in 60% of cases and normal in 40% of cases. In our study of 100 pregnant women with severe preeclampsia, the following criteria were taken for delivery. Unstable maternal conditions/Worsening maternal condition (imminent signs) Abnormal foetal heart tracings. Severe foetal growth restriction. Oligohydramnios with AFI < 5. Elevated Umbilical artery S/d ratios. Absent diastole or reversal of diastolic flow.
In pregnant women with gestational age 28 -34 antenatal corticosteroid dose was administered to enhance the foetal lung maturity [5] . Induction of labour was done depending upon the UA Doppler report, ultrasonographic report and maternal condition. Mode of delivery is planned and individualised [6] . Close monitoring of blood pressure levels was done.
In our study of 100 cases, comparison of UA Doppler in women with severe preeclampsia, showed no significant difference in maternal age and parity ( Table 1) . Similarly majority of women in both groups delivered by caesarean section (56% with abnormal and 77.5% with normal UA Doppler) with indication being mainly on foetal grounds, worsening maternal condition, oligohydromnios or abnormal UA Doppler findings. A total of 70 cases (p-value = 0.001) are associated with antenatally detected IUGR, of which 19 were with normal Doppler without associated antenatally detected IUGR and 11 were with abnormal Doppler without associate clinically suspicious IUGR ( Table 2) . Depending on the mode of delivery, one minute APGAR score varied with p-value p < 0.05. In considering vaginal delivery one minute APGAR score relation p-value is significant p = 0.037. Intra partum foetal heart rate variability was observed in some cases. Low birth weight babies < 2.5 kg may be due to intrauterine growth restriction or constitutionally small foetuses [7] . Small for gestational age babies with abnormal Doppler have shorter duration of diagnosis to delivery interval ( Table 3) . Abnormal umbilical artery wave forms were associated with low birth weight babies p = 0.0022. Incidence of oligohydramnios is also more ( Table 4) . Foetuses with abnormal Doppler and oligogydramnios were delivered by caesarean section ( Table 5) . These foetuses which delivered vaginally with abnormal UA Doppler have lower birth weight percentiles with higher perinatal asphyxia in terms of lower APGAR scores < 7 at birth, p = 0.037 ( Table 6 ). The need for positive pressure ventilation was more for foetuses with absent end diastolic flow. Babies with abnormal umbilical artery doppler were more likely to get admitted to the neonatal intensive care unit and spend longer time in NICU ( Table 7 ). In our study overall 35% (n = 40) of patient with increased and AEDF Doppler were admitted to NICU [8] . The perinatal morbidity and mortality are more with abnormal umbilical artery Doppler group (p = 0.005). There are increased NICU admissions with abnormal Doppler p-value < 0.05.
Conclusion
Doppler velocimetry studies of umbilical artery can provide obstetrician an important information regarding foetal well being to improve the foetal out come. Our data indicates that abnormal umbilical artery Doppler is associated with more oligohydramnios, low birth weight babies with more NICU admissions when compared to women with normal UA Doppler findings. Women with umbilical artery waveforms showing absence of diastolic flow are more likely associated with oligohydramnios, very low birth weight babies, are number of NICU admissions and perinatal deaths when compared to others.
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